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Preamble
OverthepastdecadesTigrayregionin northernEthiopiahasbeen
associatedwithwar,famine,anda threateningdegradationofnatural,
resources.The.latterappear.to havebeen.utilis~dwithoutproper
managementsincetheAksumiteEmpire,whichdeclinedaroundthe
7thcenturyAD..Withtheendof thecivilwarinEthiopiain1991,the
opportunityaroseforTigrayregiontoinitiateaprocessofsustainable.
developmenta denvironmental.conservation.In duecourse,theRe- ,
liefSocietyofTigray(REST)andtheTigrayDevelopmentAS$ociation
(TPA) invited51 institutionsandabout170peoplein April 1992.to
attenda 5-daysymposiumin Meqhelleon "combatingenvironmental
degradationinTigray". .
T.hepaperpresentedhereis a slightlyeditedversionof theoralpre-
sentationgivenby thetwoauthorsliuring"thesymposiuin.It is basi-
callyaddressedtotheparticipants"anddrawsonexperiencegainedin
Ethiopiaoveraperiodofalmost20years,aswellason.thetwo.,day
field trip,givingsomevis~aland.personalinsi.ghtintotheregion's
..naturalandculturaldiversityinasemi-aridenvironment.
.'
. .
In dddidon,thepapefcontainsconcreteproposalsfor concertedac-
tion's.in sustainable.developmentand may thus serve.as a
brainstormingtoolforpotentialpartners.whowouldliketoembarkon
projectsin' thisfield iir collaborationwithTigray'sdevelopment.
inStitutions... . . . . .
Lastbittnotleast,theideaspresentedin thispaperprovideaconcep-
tualframeworkfor environmental.strategydev.elopmentlas thf{)'are
currentlybeingdiscussedintheUNCEDfollow-upprocess.Tigrayin .
thisrespectcanbeconsideredan'aredofconsiderablesizewitha
clear potential for regional sustainable.development.However, . there
is anextremepaucityofdataonresources(bothhumanandnatural)"
a lackof informationonresourcedynamics,anda scarcityoffinan-
cial andinstitutionalresourcesandexpertise.Withoutheseprere-
quisites,.itwil/ beverydifficulttoprovideurgentlyneededenviron-
mentalstrategyplanninginputsintherequiredtime.
Thisis alsoreflectedin theMeqhelledeclarationonenvironmentand
developmentpresentedas an appendixto thispaper,whereclear
prioritiesfor developmentare/iste{i..
Vlll Summary
Summary
Recentdevelopmentsin Ethiopiahavemade,
it possibletoinitiatea processof regional
conservatiQnstrategydevelopmenti Tigray.
This is intendedasa follow-upto theNa-
tionalConferenceon ConservationStrategy
for Ethiopiaheldin Addis Abebain May
1990,In 1992Tigray,aftera longperiodof
, politicalinstabilityand,war,providedanen-
vironmentof peaceandgoodwillfor de-
velopmentandthusinvitedover170people
from 51 institutionsto attenda five-day
symposiumin Meqhelle,includingatwo-day
'field trip to conservationanddegradation
areasalongtheroadto AdigratandDebre
Damo(cf.Fig:ure13).
In thispaper,,whichis a contributiontoth~
sympQsium,weproposetodiscuss,elaborate
, andimplementa "TigrayRegionalEnviron-
mental and Economic'Strategy",called
TREES. TREES is astrategywhichdoesnot
endwitha publicationor a "masterplan",
T~ES will haveto be process-oriented,
emphasisingtheparticipationof local'com-
mitteesand concernedinstitutionsover a
longperiod,TheTREESprocesshouldstart
withthedevelopmentof adatabaseasapre-
requisitefor the planningprocess,This
shouldinClude",the, status of resources ' and
informationon their dynamic changes
, throughdegradationprocesses,aswell as
traditionalandcUrrentways'of preventing
suchprocesses.Finally,TREES shouldhave
a continuousmonitoringsystemdesignedto
supportimplementationactivitiesandtheir
impactsonresources.
The combinationof envirQnmentwith
economyis basedon therecognitionthat
withouteconomicdevelopmentandtheera-
dicationofpoverty,environmenialquestions
cannotbetackledadequately.Keyissuesin ,
'transformingtheeconomyof Tigray in a
sustainablemanner'include conservation-
basedagriculturaldevelopment,adjustment
,of pricesfor agriculturalgoods,titlingof
landthrpughre,gulationof ownership,man-
agementof commonlandsby communities,
andcallingfor externalassistance,to subsi-
dise the necessarynon-productiveagri-
. culturalactivitiesuchasterracing,grassland
conservation,andthepreservationof cultural
diversityaswellasthebiodiversityofnatu-,
ralplantsandanimals. .
, .
Promisingexamplesfromall over Ethiopia'
areusedtodemonstratethe.feasibilityofthe
recommendations.In particular,it will be
necessaryto founda co()tdinationunit for
TREEStoprovide'iriformationa dguidance
, duringtheprocessofimplementationf rall
interestedandparticipatingbodieswithin
andoutsideofTigra~.Finally,concretesteps
areproposedattheendof thepaper.These
includea,declaration'on Tigray,establish-
, mentof thecoordinationunit;andenhance-'
mentof soil andwaterconservatiQnas the
mostpromisingstep.towardsanenviron,men-
tallysoundregionthatis self-sufficientin
food production. '
Introduction 1
1.Someintroductoryremarks,acomparison,andan
opportunity
1.1. Gettinginvolvedin Tigray's
. development
Dearparticipants,theinvitationtoattendthe
symposiumin Meqhellewasforwardedtous
by Ato TesfayBelayI of the Tigray De-
velopment Association, Ato. Berhe
.W/Aregayof theCOmmunityForestsand
Soil ConservationDevelopmentDepartment
of the. Ministry of Agriculturein Addis
Abeba,andDr TewoldeBerhanG/Egziabher
of .the Ethiopian.ConservationStrategy
. ... Projectin.AddisAbeba.Wegladlyaccepted
itfor fivereasons: . .
Thefirstreasonwasthepersonalinterestof
thefirstauthor,whohadnotseenTigrayfor
18years,..andwaswonderingwhetherany
changesin land use,land cover,and,de-.
velopmentcould.be subjectivelydetected
afterthislong.periodoftime.
The secondreasonwastheprofessionalcu-
.riosityof bothauthors,whorepresenta re- .
searchgroup in Switzerlandwhich con-
centratesits activitieson questionsof de-
velopmentandenvironment,particularlyin
the African context,and particularlyin
mountainenvironments.M~mbersof the
grouphavehada moreor.less.continuous
workingexperiencein Ethiopiasince1974.
A thirdreasonwas theexecutiveinvolve-
mentof thefirst authorin theWorldAs-
sociationof Soil andWaterConservation
rvvASWC). This associationincludesover
600 expertsworking in soil and water
conservation,whoaredistributedalloverthe
world.Many of theseexperts'experiences
canalsobesharedinTigray.
Thefourthreasonwasthescientificuriosity
of both.authors,whoaretryingto link en-
vironmentalissueswith developmentop-
tions.This is alsoa particularfocusof the
presentsymposium. .
Thefifthandfinal reasonfor.acceptingthe
invitation.was our curiosityas Swissna-
. tionals.We represent.he viewpointof a
northerncountry,whichenablesusto make-
.comparisons.between.two.distantplaceson
t~egl<?be. .
1.2.
.A daringcomparison
betweent~oregions
SwitzefIand(Figures1 and2) hasmuchin
commonwithTigray,althoughthismaynot
beobvious.The tworegionsare'comparable
in size:.Tigrayis abollt80,000km2, and..
,Switzerlandabout40,000km2.Aboutone-'
j thirdofSwitzerland,the'highmountains;is ..
,unsuitableforhumanlanduse~similartoTi-
gray'slowlanddeserts.The populationqf
Switzerhmd,a1:)Qut7 millionpeople,is ,com-
parabletothatof Tigray(Asmerom'Kidane,
Symposium.proceedings).
i Basedonareaandpopulation,it followsthat
Switzerlandhas'a populationdensitYper
km2whichis doublethatof Tigray.Hence,
.itshouldriotbesurprisingthatSwitzerlandis
lessself-sufficientin foodproduc~onthan
Tigray;although ardlyanybodyperceives
," thisfact..Only45%~fthefoodconsumedin
Switzerland,is producedwithinthecouJ).try;'
.therestisimported,mainlyfromEuropeand
thedevelQping'world.Forexample,asacon-
Sequenceof these imports,Switzerland
"occupies"about400,000ha of cultivable
landin\developingcountriesfor importsof
coffee,maizefor animal'feed,:etc.Herewe
already'seesomestrikingdifferencesbe-
, tweenthetworegions.
However,Switzerlandhasalsoexperienced
deadlyfaminesin thepast;thelastonein ttle
springof 1816aftera verycoldandsnowy
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summerseasonin 1815.Thepeopleandthe
governmentreactedtothese'faminesby fa-
vouring emigration,particularly'to the
Americas.Nowadays,suchopportunitie.sfor
emigration' olongerexist,althougha des-
'perateandunsuccessfulresettlementaction
in Ethiopiain themid-1980sforced'about
650,000peoplefro~thenorthernregionsto
moveto the southwest,of Ethiopia,thou-
sandsof kilometresawayfr()mtheirplaces'
oforigin.
Figure 2: Mountains in
Switzerlandpresentmany
hazards to their human
populations, such as
torrents,gullies,landslides,
andsnowavalanchesinthe
wintersegson.Nevertheless,
, humanuse is ratherwell
adaptedto thesethreats,
and multipleusesof the
, mountainsarepossiblefor
agriculture, hydropower,
tourismandrecreationwith
the,assistanceof theSwiss
'governmentthroughsubsi-
dies andpspecial support
programmes.Photographby
Hans Hurni, 9 September
1991,in the"Sajiental".
Figure1: Landusesystems
in Switzerlarulare gener-,
ally well adaptedto the
environment.Steepslopes
areforested,riverborders
are protected by earth
wallsandforests,andthe
gentleslopesare usedfor
cultivationof crops.Photo-
,'graph byMarkusZimmer-'
mann,2 August1984,in
the"Emmental".
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There are . other strikingdissimilarities.
betweenTigray and Switzerland,de~pite
theircommonpast.Switzerlandhasoneof
theworld'shighestgrossnationalproducts,a
.. GNP of approximatelyUS $18,000,while
Tigray has one of the lowest,a GNP of
aroundUS $100perpersonperyear.The
Swissprimary(farming)sectoroccupiesless
than 4% aboutthe population,while in
, Tigray,farmersmakeupabout85%of the
. population.Thisis a fundamentallycritical
issue to confrontwhen linking environ-
mentalanddevelopmentproblemsin Tigray
(Figure3).. . .
This lastcontrastbetweenSwitzerlandand
Tigray,however,maybeopentoquestionin
light of the UNCED considerations..The
Swisseconomybasesits.wealthonavariety
of factorsand.enablingconditions,suchas
cheapenergyand technologicaldevelop~
ment.By currentstandards,theselattertwo
arenotecologicallysustainablein thelong-
term.Thethreateningaccelerationof global
trendsin climatechange,air pollution,and
destructionof.theozonelayerindicatethis.
The questionis whether.economicde-
velopmentin thenortherncountries,which
. hasresultedintheimpressiveGNPfigures
quotedabove,canbemadesustainableinthe
longrun. Thereis thusanopendebateover
whethertheNorthcanserveasa modelfor
developingcountries,orwhetherathird.way
of developmentwill havetobesoughtasa
commonmodelfor boththeNorthandthe
South. .
. 1.3.. A challengingopportunity
forsustainabledevelopment
. Ourfirstimpressionfromthefieldexcursi<?n
toAdigratandDebreDamowasveryposi-
tive.Positivein thesensethatwe believe
thereis resourcepotentialatleastashigh.as
thatin Switzerland.For example,ifwateris
. bettermanaged,muchoithe droughtsitua-
tioncouldbeavertedin future.Thesoilsof
Tigfayarenottotallyerodedandlost,aswe.
haverepeatedlybeenhearingfor many
years,Extendedareas..of .goodsoilhavere-
mainedin place, particularly.on valley
.floors,whichcouldbe usedmoreproduc.:
tivelybutstillin anecologicallysustainable
way. .
The generalquestionis how. to integrate
. sustainableuse.of all naturalresourceswith
. I
developriuintin Tigray,particularlyin the
poodydeveloped.agriculturalseCtor,and
how.to reduce.thevulnerabilityto famine.
Webelieveihathiscanonlybe.donein an
integratedway,.combiningandcoordinating
environmentalrehabilitationwitheconomic
development(d. alsoWhitcombe,1992),
Ourpresentationtriesto showthenextsteps
to be..taken"Towardsa Tigray Regional
EnvironmentalndEconomicStrategy":We
callt~isprocess"TREES", anabbreviation
of thetitle.In ourview,thereis aclearneed
for an integratedstrategyin Tigray,hence
. forTREES. .
Figure 3: Tigray'smoun-:
tain environmentis char-
acterisedby intensivehu-
man and livestock use.
Steepslopesare virtually
devoidof. tree and bush
vegetation,soilsaredegra-
ded,land is overcultivated
.even.on .steepslopes,and
farmersareforcedto intro-
duce "cactus" (Opuntia
ficus-indica)around their
homesteadsas food and
feed in drought.years.
PhotographbyHansHurni,
.16April1992nearAdigrat:
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2.Whatis thettTigrayRegionalEnvironmentaland
EconomicSt'rategy"(TREES)? '
2.1.,' , What is a strategy?
Simplydefined,theword"strategy",which
comesfromtheGreeklanguage,means"the
designandexecutionof anoverallconcept
withwhichtheactorattemptsoreachacer-
taingoal". '
Everypersonhasmanystrategies."Howto
get,water"is astrategy,"howtogrowmaize"
is anotheritpportant-strategy,and"howto
make a. soil bund" can,be a strategy.
'Achievingsu~tainabledevelopment'in Ti-
grayisourstrategy., '
The term "environmentalnd economic
~trategy"followstheconceptof sustainable
development.Accordingto,Brundtlandetal.
(1987),"sustainabledevelopmentis de-
velopmentthatmeetstheneeds'of thepre-
sentwit)1outcompromisingthe ability of
futuregenerationstomeetheirownneeds;"
The goal of "sustainabledevelopment",
however,concernsanumberof issueswhiCh
havebeerilistedbyIUCN (1990a),asshown
in Figure4. It appearsto beeasierto dif-
ferentiatebetweenvarious'goalsof sustaina- ,
bility and to bring all togetherthrough
differentapproaches. '
SustainableDevelopment'
Sustainabledevelopmentisa processwhichallowsdevelopmentto
takeplacewithoutdegradingor depletingtheresourceswhichmake
that developmentpossible.This is generallyachievedeitherby
managingtheresourcessothatheyareabletorenewthemselvesatthe
samerate~twhichtheyareused,orswitchingfromtheuseofaslowly
, regeneratingresourceto onewhichregeneratesmorerapidly.[nthis
way, resourcesrem~inableto supportfutureas wellas current
generations.ThisisparticularlyimportantineasternAfricawheremany
millionsof peoplearedirectlydependenton theresourcesin their
immediatevicinity.
Threemainprinciplesareincorporatedinsustainabledevelopment:'
,'(
" Ecological Sustainabilityensures that development, is
compatiblewith the maintenanceof essentialecological'
processes,biologicaldiversityandbidlogicalresources.
. Socialand CulturalSustainabilityensuresthatdevelopment
increasespeople'scc>n~rolovertheirlives,is compatiblewiththe
cultureandvaluesof thepeopleaffectedbyit,andmaintainsand
strengthenscommunityidentity.
. Economic Sustainabilityensures"that developmentis
economicallyefficientandthatresourcesaremanagedso that
theycansupportfuture'generations.'
Figure 4: A definitionofsustainable,developmentbyIUCN, 1990a.
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. 2.2. Why doweneedaregional
strategy?
This is thesecondquestion.Theregion.re-
presentssomesortof aunit,beit technical,.
administrative,cultural,economic,or lin:"
guistic.. This unit can forma basisfor
integration,i.e. for common thinking.
Commonthinkingis necessaryfor sustaina-
ble development.Whenhearingtheword
"regionalstrategy",manypeoplemaythink
of a <locument~or of a guidewhich is
. constantlyreviSedaccordingt<?a framework
.of conditions...Accordingto ourdefinition,
however, it is much more. It' also means
executionof the concept!.A regional.
strategy,.therefore;,musebe a development
processandnotasinglereport.. .
2.3. Whatdoestheword.
"environinental"mean?
"Environment"meanstheworldaroundus.
Environmentalissueshave becomeim-
. portantbecausepeopleha:ve'realisedthat..
humansurvivaldependson naturestaying'
healthy.Naturalresources.areall "giftS"of
. nature.whichare,unfortUnately,not gifts,
butloanstoberefundedafteruse.SoiIs;wa-
ter,vegetation,wildlife,andall derivedcul-
. . turalplantsandlivestockarebasicallypro-
. .ductsof naturetobeusedbyhumanbeings.
butnotdepletedirreversibly. .
Takingcareof naturalresourcesis partof
environmentalthinking..This presumes
:knowledgeof theseresources.Naturaland
modifiedresourceshavetobeidentifiedand
assessedin a~patialorder.Whatis moreim-
portantat.present.is thedynamicchanges
imposedon resourc~sthroughintensified
. humanuse.It is particularlythoseirreversi-.
blechangeswhichwe do not perceiveas
problematicthat are the mostdangerous,
suchaschangesin CO2content,in theozone
layer,or'changesin soil depthherein Ti-
gray.
.2.4. Whyistheword'.'economic"
partofthestrategy?
Economicquestionsareimportantevenin a
non-monetarys stemwherefannersmarket
veryfew'surplusproducts.Theefficiencyof
work,however,hasalwaysbe.enimportant
.for agricultUralistS.An example.from
Gununoareain WolaytaproducedbyBelay
Tegene(1992)in Figure5 snowstherela-
tionshipbetWeensoil productivityandsoil
.depth.Soildepthis anintegralfactorin soil
andagronoinic. productivity;productivity
willdropassoildepthdecreases.
..100
.~. 60--
>'.-
:E
g 40
'0.e
Q.,
~20
80
. )( Maize
0 . HaricotBeans
y'= 0.14 e0.07x (IOO-y)
0
0 40 80 .20 10060
TopsoilDepth(em)
Figure5: Erosion-soilproductivityrelationship
for EutricNitosolsin Gununo,Wolaytaarea,
Ethiopia.Decreasingsoil depthas a resultof
soil erosionwill irreversibly-affectthe pro-
ductivityofthesoils.A soil30cnideepproduces
onlyhalfasmuch.asa soil100cmdeep.Source:
BelayTegen:e,1992.
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Tigray'ssoilscouldbeclassifiedashaving
. lost about30-50%of their.prQductive
capacityby comparison.with.theiroriginal
state~A farmertoday,withalabourinputper
unitareasimilartotheinputofhisancestors
some500yearsago,onlygets50-70%of the
yieldtheywereobtainingwhenthelandWas
first cultivated,assumingthat the same
farmingsystem.hasbeenin usesincethat
.time.The.changescausedby.degradation
wereslow,increasingovergenerations.This
slightdecreaseoverlongperiodsof timeis
the.basiccauseof unabatedenvironmental
degradationin Ethiopia (Humi, 1993,.
forthcoming).
Ontheotherhand,notonlysoilerosion,but
alsoconservationhasits owneconomy,as
shownin Figure6. Soil conservationby it-
selfwill.notimmediatelyincreasea.farmer's
yields.Ontheconttary,duringthefirst5-25
years after conservation,the daily
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incomewill bereduced.This callsfor long-
termsupportof thefarmer,beit in theform
of incentivesor subsidiestocompensatehe
reducedincome. .
We havestudiedtheeffectsof bundingon
cropyields,with over 600 samplesfrom
faimers'fields(YohannesG/Michael,1992).
Theseresultsweremuchlessencouraging
thantheonesreportedbyMuluAyele'(these
proceedings)~Lookingattheoverallfieldas
oneresearchplot,asthefarmerdoes,wedid
notseesignificantly~etteryieldsaftercon-
servationi manycases,andwhereWedid,
theyieldswereonlyslightlybetter(15-47%
increases)thanin areaswheretherewasno
conservation.Thissmallincreaseis noteas-
ily perceivableby the farmer.The main
reasonsforthisarelossof landforcroppro-
ductiondue.tothespaceoccupiedbyphysi-
calstructures,andproblemsof rats,weeds,
andlandtillagewithoxen.
DEVELOPMENT OF DAILY INCOME 9N A STEEP SLOPE
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Figure 6: Averagedaily incomeof anEthiopianfarmerwithandwithoutsoil conservationon culti-
vated/and.Notethedifferencebetweengentleandsteepfarmland,andthelong-termconsequences
ofsoil erosionif cultivated.land is not conserved.However,also notethat during.thefirst 5-15
yearsthefarmerwill havelessincomeif heconservesthesoil. This callsfor long-:telmsubsidif!sfor
theperiod of conservationimplementationto avoid negativereactionsfrom. thefarmersfor this
seeminglynon:.productiveactivity..Source:E. Ludi, 1991. .
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We usedthesedataandcoinparedthegains
incrop,yieldswiththelabourinputsrequired
'for conservation,andcalculatedtheyears
whicha farmerneedsafterapplyingbunds
/ untilhegetsthesamebenefitshe'would'
with~ut,bunding(E. Ludi, 1991;cf. Figure
6).Thefiguresobtainedshowedthatit may
takeseveralyearstoreachthisstage,andthe
, steepertheslopethelongerit takesbecause
of thenarrowne,ssof thebundsrequired.For
example,if thefarmerhasa 10%slopeto
conserve,,it takes2 yearsuntilthe,resulting
, benefitsareequalto thoseexpectedwithout
conservation.Ona40%slope,suchainargi-
nalfarmerhasto waitaslongas24 years
until he getsthe SIDaebenefitshe would
withoutconservation.FromFigure6wecan-
seehowlonga farmerWillhavetobesubsi-
disedif heappliesbundsto preventerosion
onhisfields.Thisis muchmorethanwhatis
offeredin food-for-work'schemes,aridin-
volves'amuchgreatercoinmitmentfromthe
nationalandinternationalcommunity.
'2.5. Why integrate conomyand
, environment? '
In theUNCED conferencein Rio deJaneiro
in June1992,environmentalquestionswere
closelyassociatedwithpoverty,basicneeds,
economic'growth,etc.Therewasvirtually-
'unanimousagreement-thatthesegoalscan
onlybeachievedtogether,andnotthrough
individual"strategies"." ',' '
Integrationi ourcontextmeans:
,,- obtainingmoreinformation(onthere-
sourcebaseof a region,on theresource
dynamicsandparticularlyon dangerous
processes,andon humandevelopments
andactivities); ,
-' reachingconsensus(onparticipation,on
resourceallocation,andalsoondevelop-
mentgoals); '.
-' seeking"cooperation'(amongfarmers,
communities,administration);
- attemptinga concentrationof resources
in orderto reachthe criticalmassof
,impact(i.e.'managingscarceresources).'
2.6. Womenasmanagersof the
environment ' ,
Anotherimportantissuetobeemphasisedin
, thiscontextis thepositionof womeni the
society.Ruralwomenplay'amajorrole:fu
managingnaturalres°o/ces- oil,water,for-
ests,andenergy.Their tasksin agriculture
and animalhusbandryas well as in the
householdmakethemthedailymanagersof
thelivi~genvironment.On theother' hand,
they,ar~ directly dependent'on their
immediatenvironmentandtheirownskills
inusingit (DankelmanandDavidson,1989).
, ,
I>uringthecivil warin Tigrayruralwomen
borethebulkof theburdenof rurallife. '
, ,
",Despiteall kinds of projects and activities to
improvetheirsituation,thefateof women
has no~changed" much,(Organising,
Committee,1992).They arestiU solely re':'
, sponsiblefor the household,preparingthe
meals,raising the children, gatheringfire-
,w.ood,bringingin thewater;takingcare of
, theill, washingandcleaningthehouse,as
well asfor manyothertasksin'agriculture-
andanimalhusbandry.,',
Hence,in an environmentalnd'economic
strategyfor theregion,thespecificsituation,
of womenandtheirroleasmanagersof the
environmenthavetobeemphasised.Access'
to educati,onaI1demploymentaswell,as to
householdfacilitators(eg.'grindingmills~
wells nearvillages,homesteadgrovesfor
fuelwood,etc.),andparticularlya radical
change,of men'sattitudes,areneededto al-
leviatetheburdenborneby' womenand
'equalise,their opportunitiesin society
(OrganisingCommittee,1992).
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3.Key issuesin transformingtheeconomyofTigray
3.1. Introductoryremarks
Resourcemanagementisinfluencedbymany'
factors,fromsecurityof landtenuretopoli-
ticalandeconomicorientation,frompricing
of commodities.to institutionalandsocial
aspects.Weshallconcentrateonsomeeco-
nomicaspectswhichseemtobeimportantin
thecurrentsituationin Tigrayandshouldbe
influencedbyaregional,strategy.
Figure7.showssome'keyelementshatform
partof anintegratedregionalstrategyfrom
aneconomicpoint,of view.In ,away,they
areprerequisitesfor TREES becausethey
couldserveaselementsofaframeworkfrom
whichaconcreteactionplancanbeformula-.
ted. . . .
3.2. . I)evelopingtheagricultural
sector
.On~of the'priorities.forTigrayin termsof
economicd.evelopmentis~al development.
Emphasishould'begivenheret6waterre-.
sourcedevelopment,wherethereisnotonly
Ii tremendousneedbutalsoanapparentpo-
tential.Enoughwatercould supportthe
peopleneededto intensifyagricultureand
alsoallowthemto dedicatetheirtimeand
energyto othereconomicactivities.
. Butdevelopingtheagriculturalsectorwould
requirea changeof prioritiesin nationalde-
. velopmentpolicy in favourof the rural
sector(cf.Figure7).Thischangecouldopen
thedoorto betteraccessto agriculturalex-
tensionand rural servicesfor small-s'cale
farmersin Tigray.It couldleadtoasituation
wherea greaterpercentageof thenational
. budgetis usedforruraldevelopmentthanis
presentlythecase.
3.3. Changingagriculturalpolicies
Developingtheagriculturalsectorconse-.
quentlymeansfavourableagriculturalpol-
icies.It impliesa reassessmentof existing
governmentalpoliciessuchaslow pricesfor
agriculturalproductsor subsidiesfor activi-
ties with negativeenvironmentalimpacts
(e.g.fertiliser). .
Increasedcropprices;.mightraisetheretums
andtheincomeof peasantsand'allowthem
toinvestinthingsthatarenecessaryfortheir'
land,suchas cons~rvationmeasures.Low
pricestendto discourageinvestmentby
farmersandsiIrplusproductionatthesame
time;Hencecroppricingshouldencouragea
sustaineduseof resourcesandnotbean in-
strumentof manipulationto serveother
goalsofthestate.Thesystemoffixedprices,
wages,exchangeratesandinterest:rateshas
beensuspendedinEthiopiasince1?90. .
3.4. Definingrightsofaccessto
naturalresources
Anothercrucialrequirementfor ecologically
soundresource,managementis landtitling,.
asdIscussedin theworkinggroupsduring
thesymposium(cf.Figure7).Accesstoland
andrightstonaturalresourcesuchastrees,
. plantsandcropsplayanimportantrolein a
systemof sustainedresourcemanagement.
At thesame,time,thesearehighlysensitive
issues. .
Landtitlingand.formalrightsareaprereq-
uisitefor manypeasantsbeforethey can
protectheirlandandinvestin conservation
measures.It isparticqlarlythelackof clarity
overtheserightsin thepastthathasled to
situationsof insecurity,.uncertainty,and
henceneglectin landcare. .
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KeyElementsofaRegionalEnvironmentalStrategy
fromanEconomicPointofView
Developingtheagriculturalsector
Changingagricultural
policies '
Definingtherightsofaccess
tonaturalresources '
. Diversifyingandpromoting
hon-agriculturalsectors
Assessingrelationships
withthenationallevel:
.
Evaluatingdepen~enceon
theglobaleconomy(fil1ancial
resourcesandsubsidies):
- changingthepriorities,ofnational
developmentpolicyinfa.vour,ofthe
agriculturalsector
-providingbetteraccessto
agriculturalextensionandrural.credits
-developinganagriculturalsubsidy
systemforsustainablelanduse
- reassessingexistingovernmental
policiesuchaslowpricesforagri-
culturalproducts,orsubsidiesfor
activitieshavingnegative-environmental
impacts- , . -.'
,. reducingtaxesonproductsmarketed
by statesystems' . '.
- increasingthecostofindustrialinputs
,.definitionof landtenl,Jreandrightsto
naturalresources ..
- relievingpressureonmarginalareas
- creatingnon-farmincomes '
- diversifyingproductionsectors
relatedtoagriculture(basedonlocal.
resourcesandminimalinvestmentcosts)
-definitionofthedegreeofregionalself-'
determination ,
- calculationoftheinfluenceofthe
nationalbudgetarysituation - .-estimationoftheeffectsofdebtonthe.
localeconomy' .
- evaluationofthefunctionofthe
. agriculturalsectorinrelationtoother
sectorsoftheeconomY
- assessmentoftheinfluenceoffiscal
policy'
-appraisaloftheinfluenceoftheworld
marketonthelocaleconomy
Figure7:Economicelementsofaregionalenvironmentalstrategy.Source:I. Perich(forthcoming)
3.5. Diversifyingandpromotingnon-
agriculturalsectors
From.anecologicalpointof view,transfor-
mationof the'economymeansintensification
of agricultureandareductionofworkinputs
on the partof the agriculturalsector.In
Tigraymorethan80%of thepopulationis
involvedin theagriculturalsector.As we
havealreadyheardin otherstatements,the
economicdevelopmentof theregionmost
. probablywill nottakeplaceunlesstherurai
economyisdiversified.
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Whatarethe.potentialsfor diversification?
Themostlikelypossibilityis diversification
intoprocessedgoods,mechanicalproduction
andworkshops,'andservices.In a.regional
strategyfor Tigray, emphasisshould.be
placedon the possibilities.of developing
small-scaleindustriesand craft activities. .
basedon local resourcesthat have low
investmentcosts.
. One.prerequisite"for.diversifyingtheecon
omyisraisingproductivityinagricultureand
surplusproduction.If foodself-sufficiencyis
.a goal,thepeoplewhodedicatetheirlabour
to non-agriculturalctivitieshaveto befed
bytheprimarysector~In present~dayTigray;
subsistenceproductionis not evenguaran-
teed.at a farm householdlevel,.to. say
nothingof.significantsurplusproduction.As
a consequence,peoplecannotreducetheir
presentinsufficientconsumptionfor.invest-
mentpurposes,whateverlong-termbenefit
thismayhave. .
3.6. Assessingrelationshipswith.
thenational.evel
As pointedout previously,economicand
environmentalimprovementsin aregi()nalso
d~pendon theinfluenceof nationalfactors
on thelocal economy(cf. Figure7). The
nationaleconomicandpoliticalsituationhas
majorimplicationsfora regionlikeTigray;
sinceit will impactonnatural.resourcesand
theirusein a numberof ways.Government
activitiesin supportof improvedmanage-
mentof naturalresourcesmaybe severely
constrainedbecauseof limitednationalbud-,
gets~Hence;in orderto'formulatearegional
strategy,it is crucialto assessrelationships
withthenationallevel:
Whatis theexistingdegreeof regionalself-
determination?Whatis theinfluenceof the
nationalbudgetarysituationandwhatarethe
effects.oftradedeficitsanddebt?Whatef-
fectsdoesnationalpoliticalinstabilityhave
onthelocaleconomy?Whatis theinfluence'
of fiscalpolicy?;Andeven:How muchd~-
pendenceis . thereon the globaleconomy
(e.g.commoditypricing~foodaid)?A care-
ful evaluationof. th'esequestionswill be
neededtoformulateandimplementadequate
strategiesfor economic and resource
development.
3.7. 'Financialresources...
Transformationf theeconomyalsorequites
financialresources'inceit involvesan in~
creasediritegrationof small-scalefarmers
intothemarketeconomy(d. Figure7). On
the other hand, financialresourcesand
creditsfor a peasant's'householdare very
liinited;Rural'creditsystems,openandsized
.IlPpropriatelytotherequirementsof small-
scale'farming,shouldbe built up in a
systematicway. . ,
However,as we knowfromexperiencein
otherprojects,creditshavebeenusefulonly
. incombinationwithothermeasures;suchas
technicalandothersupport..And 'they.are,
onlyhelpfulwhenfarmersarereallyable..to
investin productiveactivitiesinsteadofdi-
rectconsumptioIi~whichis theactual:situa-
tiontodayformanyhouseholdsinTigray.
3.8. ...andsubsidies
As aconsequence,subsidiesfor theagricul-
turalsectormightbe theonly.realistic.per-
, spectiveatthemoment,althoughthiscannot
beorganisedfromwithinTigrayorEthiopia.
It will.onlyworkjf foreignfundingcanbe
madeavailableforsuchasystem...
Wemightpointo thesituationin the'indus-
trialisedcountries,wherethe agricultural
.sectorgetslargeamountsof subsidiesfrom
theothereconomicsectors,suchasindustry
andservices.Indevelopingcountries,onthe
.otherhand,theagriculturalsectorisnotonly.
expected,to developby itself,but alsoto
providethemeansfor developingtheother
economicsectors.Thisis anobjectivewhich
simplycannotbefulfilledinthiscontext.
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The internationalcommunity,wethink,be-
comesmoreandmoreawareof thissituation
asit becomesmoreandmoreawarethatwe,
, all livefromthesamenaturalresourcebase.
, The DnitedNationsConferenceon En-
vironmentandDevelopment(UNCED) in'
Brazil in June of 1992wasa signof this
awareness. '
Letusjustaddonelastremarkrelativetothe
communityandgrass-rootslevel.Actually,
themissingfinancialandotherresourcesin
Tigray are replacedby a widespreadin-
volvementof the communities,by iI}puts
, frommen,womenandchildrenin soiland
water-conservationactivities.For people
fromoutside,thisis animpressive.andfanta-
sticthing.IsabelPerj.ch'sexperiencein Nica-
ragua,however,hasshownthatsuchgood-
will doesnotlastfora longtimeafterawar
situationif economicimprovement'is not
achieved. '
4.Whatarethenextstepsin theTREES process?
4.1. Improvedintegrationof
developmentactivities
The importanceof,economiconsiderations
inenvironme~talnddevelopmentprojects'
hasbeenshownin thepreviouschapter.This
justifiesinclusionof theword'''economic''in
theTREES acronym,insteadof usingother
titles'like "ConservationStrategy,i(IUCN,
,1980); or "SustainableDevelopment",
CBrundtlandetaI,1987).,
, .
In Tigray,despitethe.warsituation,a great
dealof afforestationandsoil conservation
hasbeencarriedoutin thepast20years,and
therehavealsobeenmanyothersectorialin-
putsfrom numerousinstitutionsanddisci-
plines. These efforts are all extremely
important.However, they need to be'
integratedmuch more, in future. For
example,any activitycarriedout in a
speCific,areashouldbe coordinatedwith
'otheractivitiesin ,thesamearea.Thereis
littlescopefor damconstructioni a valley'
without thinking'of soil conservation,
agriculturaldevelopment,and changesin
livestock,developmentatthe,sametime,and
alsomobilisingtherespectiveinstitutions(or
departmentswithinthe.sameinstitution!)to .
join in a common,effort.'Withoutsuch
coordinationthe dammay be fille9 with
sedimentwithina shortperiodandbecome
an uneconomicalinvestmentand a
disappointmentto thelandusersof thearea
(cf.Table1,p. 18).
4.2. Improvedinformation'among
actorgroupsinTigray
Onewaytoimprovethingsin thisrespectis '
toprovidebetter.informationto peopleand
administrativesectorsaboutwhatcan be
doneandwhatis beingdonein theirregion.
Taking theexampleof the'Tigray'sympo-
sium~wefearthatwhentheparticipantsre-
turnhome,theywill takea lot of wisdotn
withthemwhichcan,no'longerbesharedby
.thepeoplewh,oremainbehind.We alsobe:-
lievethatfarmershavea lot of information
toshare,andthisagainis notmadeavailable
toothers,betheyfarmersor administrators:
Finally,we believethatall administrative
bodiesherehavealot;to share,butthatthey
alsodo ,notcommunicatesufficientlyand
"formallyenoughto supplyeverybodywith
thenecessaryinformation.
Certainly,theavailableinformationon hu-
manandnaturalresources,in Tigrayis very
limited"sinceover the past decadesnot
enoughasbeendonein thisrespect.There
is agreatneedforstudygroupsandresearch
projects'tocollectandsupplementsuchin""
,formationon.a 'regionalscale,takinginto'
considerationthevastgeographic,aI,ecologi:'
cal,anthropologicalndinstitutionaldiffer-
encesin theregion.Second,it will be im-
portanto criticallyassessthe optionsand
impactsof developmentactivitiesonhuman
life, theeconomy,andtheecologyof the
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specificarea.This is anothermajortaskfor
studygroupsandresearchteams.
The Soil ConservationResearchProject
(SCRP),which.hasoneof itssevenfieldre-
searchstationsin Anjeniin Gojamregion,
mayserveasanexampleof the.benefitsof
long-terminvolvementof aresearchteamin
an.area.
Figure 9: During the
. rainyseasonsthereis
much surplus runoff
which farmers.drain
fromtheirfieldsin An-
jeni,Gojamregion.Sed-
imentconcentrationsi
thisrunoffarehigh,re-
sultinginanaveragean-
nual.. soil loss of ap-
proximately60-97tonnes
per hectarein this100-
hectarecatchment,or a
soildepthlossofabout1
centimetre annually.
PhotographbyChristoph
Werner, 1984, in
Minchetcatchment.
Figure8 from thevicinityof theresearch
areashowsthatlandresourcesin Gojamare
extremelyscarcein thesensethatunderthe
traditionalagricultUralsystemallthe landis
occupied,andthetrendsaretowardsexpan-
sionof agriculturallandat theexpenseof
grazingland andforests.These.dynamics
wereassessedby SCRP in Gojam,.particu-
larlysoil and waterlossesfrom diffe~nt
Figure8: Landresourcesare..
also becoming extremely
scarce in Gojam region,
Ethiopia's.breadbasket.Over
60%of thelandis annually
croppedevenonsteepslopes.
The remainingbushlandis
overgrazed.Such land use
will n9tsupport.apopulatilJn
whichis expectedto(joublein
thenext25 years.Degrada-
ti9ncausespmductionlosses
in theorder.of1%per year,
i.e. it will cutpmductionby
about25% in thesameperi-
od.PhotographbyH. Hurni,
1985,inAnjeni.
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landusetypesandthecatchment(Figure9).
The projectfurthermonitoredtheeffectof
soilconservationonsedimentlossin asmall
catchmentin Anjeni,anextremelylaborious'
taskinvolvinglocal manpoweras well as
analyticalandscientificsupportovermany
years:In this catchment,soil conservation
was implementedusing an innovative
developmentapproach,namely "social..
inputsfor work"(Hurni,1989).TheAnjeni
populationreceivedmaterialandinstitutional
supportobuilda localclinic,whichSCRP
helpedtoprovidetogetherwithmanygov-
.ernmentinstitutions.In exchangefor this
support,thecommunityagreedto carryout
soilconservation,inthe97-hectarecatchment
wheresedimentlosswasbeingcontinuously
monitored. .
In Figure10we canseethatin theyears
1984to 1988thetotalsedimentlossesin the
catchmentbecainesmaller and smaller
. (SCRP,annualreports).Everyone'of the
blackdotsin thefigurerepresents.about
. 1,000. samplesof suspendetlsediment
SuspendedSedimentLoss
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Figure 10: Annual suspendedsedimentloss in
the MinchetValley (97 hectares)in Anjeni,.
Gojam region.Note thepositiveeffeotinduced
by soil conservationin 1985/86on thesediment
loss of the catchment.However,the low losses'
observedafterconservationcan onlybesustain-
ed if continuousmaintenance'of theterracesis
guaranteed by the farmers. Source: Hurni,
fort*coming.
analysedtogetherwith stormrunofffor'an
annual'totalsediment'loss.Throughconser-
vation,it waspossibleto improvethesitua-
tionafter1986,withthe'cooperationof the
farmersandwithoutfood for work. With
labourinputandmuchgoodwillandpartici-
pationat thelocal level,it is possibleto
changeanybadenvironmentalsituationtoa
betteronethatis long-lastingandsustain-
able.Of course,therearestillproblemstobe
solved.Farmersdidnotreallyseethebene-
fits of makingterraces.They complained
aboutnarrowspacesin whichto tUrntheir
pairofoxen;aboutratswholivein thebunds
anddestroythegrain,andaboutlosingculti:"
vabk landthroughconservation.However,
. consideringthelong';lastingbeneficialeffect
, overthenextdecades;everymeanswill have
to be'foundto maintainthis conservation
systemandto implementi everywherein
Ethiopia.Theresearchresultsof SCRP fully
supportthisassumption.
. .
Makingsuchinformationayailabletoevery-
bodyis animportanttaskfor thosewhopro-
ducetheinformation,hencetheexperience
shouldbe'multipliedand institutionalised.
For thispurposewerecommendthefound-
ing,of acoordinationunitto serveasanin-'
formati()nrietworkandplanningtool.Figure
11givesanideaof theinputsandoutputsof
theproposedinformationandcoordination
unitofTREESin Tigray.
Theelementsweoutlinein our strategyare
quiteconcrete(seeFigure 11).However,
theyhaveto bespecifically-elaboratedand
needa considerableamountof inputsand
expertise.Possibleobjectivesandtermsof
rderencefor suchacoordinationunitwould
haveto beestablishedin cooperationwith.
potentialinstitutionswillingtocontributeto,
andworkwith,sucha unit.A firstproposal
is givenin Appendix1.Externalsupportby
donoragencies,finaliy,will probablybein-
dispensableforinputsattheinitialstage.
Annual Rainfall (mm):
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Figure11: Elementsof theTREEScoordinationetworkdifferentiatedintoinputsandoutputso/the
informationunits. ' . . '.
4.3. A.promisingtool for better
informationandcommunicatioi1
Oneparticularly"modern". elementfor.the,
proposedunit,tobeusedasatoolforstoring
andmakingavailableinformationonTigray
in a user-friendlyway,andspecificallypre-
. paredfor individualpurposes.is a Geogra-
phicalInformationSystem(GIS).
TheGIS maybecomeanexcellentoolfor
assessingthestatusandthedynamicsof the'
resourcesituation.in Tigray.,It wouldcom-
binelocal.andregionalinformationavailable
in Tigraywith interpretedremotesensing
data(airorsatellitephotos). '
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To givean example,Krauer(forthcoming)
producedabird's-eyeviewof centralTigray'
froma generalGIS topographicalmodelof
Ethiopia,aspresentedin Figure12.The-re-
spectivebasemapata scaleof 1:1 million
(Figure13Ywasnewlycreatedfor Ethiopia
andusedasaninputforthemodel. '
In Figure'12, townslike Meqhellecanbe
seenonthefarright,theTekezeRivercross-
esthesquare,cuttingoff theSimenMoun-
tains,andtheexcursionrouteof thesympo-
siumcanalsobeshowneasily.All thislimit-'
edinfonnationwas'storedin theGIS on,a
computer,andis madeavailablehereasa-
preliminarye~amplefor potential,users.In
addition,,problemslike soilerosionandsoil
degradation,,but, also the distribution and
dynamicsof the population,reforestation
BffiD'S-Jj;YE VIEW OF CENTRAL TIGRA Y
basedon a 1:250,000co~puterised
topographyandriver system 'Debre
"',~ ,
",-, '
"'",-
activities,soilandwaterdevelopment,orthe
designof damsites,roads,andmanyother:
developmentissuescan be presentedwith
sucha GIS, andusedby manyinstitutions
andorganisationsfor planning,monitoring
andpolicyformulation.One,additionalad-
vantageof the,GIS databaseover'simple
mapsis its abilityto beadaptedto current
needsatanytime. "
Our recommendation,therefore,is to pro-
ducesucha GIS databasefor Tigray,to in-
c1udeallexistingdatathatarealreadyavail-
able,andto addnewinformatjonas it is
producedby the administrationand other
institutions..Theimplementationof sucha "
GIS project,however,wouldneeda:donor
agencywillingtointegratesuchacornponent
,intoitsTigrayprogramme;
-">_/'> :---~--/
---/_.-
"
// f
~/ '
.--"/
Figure 12: Three-dimensional"bird's-eyeview"of Tigraydevelopedfrom theGIS topographical
informationi Figure13.In addition,layersofsoils,geomorphology,landuse;populationdistribution,
andsoil erosiondatacanbeusedtodeveloplandresourcescenariosfor Tigraywith.thesameGIS
system(Krauer,forthcoming).
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Figure 13:Reducedsectionof therecentlycreatedmapof Ethiopia,ona scaleof 1:1 million, which is
basedon 1:250OOO-scalemapsanda morerecentfield verific.ation.This topographyhasbeenencoded
intoanEthiopianGIS systemtobeusedfornationalandregionalplanningsuchas TREES. The "bird's-
eyeview"in Figure 12 is takenfrom"themarkedsection. "
"-
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5.Instead,ofaconclusion:Threeconcreteproposals
5.1. . A declarationonTigray
Si~cethesymposiumparticipantsrepresenta
.great.dealof combinedexperiencein en-
vironmentanddevelopmentin Tigray,we
proposethedraftingof a IIMeqhelleDecla-
rationon'EnvironmentandDev~lopmenti
Tigray".The.participantsshouldsaysome-
thingaboutthesituationastheyhaveseenit
. in Tigrayandtheyshouldwriteit downin a
manifestof severalpages;endorseit atthe
endof thesymposium,andpublishit locally,
nationally,and also internationallyto ~he
greatestextentpossible.This way,people
will feelthereis apositiveprocessgoingon
in Tigraythatwill berepeatedin all<other.
regionsof Ethiopiaandin Eritrea(seeAp-;
pendix3, showingthatsucha deClaration'
was.infactformulatedby a smallgroupof
threepeopleandendorsedbytheparticipants
thereafterattheconcludingsession).
5.2. Establishinga coordinationunit
.Our secondproposalisto establisha special
officein'MeqhellecalledtheCoordination
Unit,forwhichthetermsofreference(TOR)
aregiven'in Appendix1. Therearemany
institutionsdealingwith naturalresource
. managementi Tigray (Appendix~), and
manymorearewillingtoembarkonsimilar
programmes( uchas NGOs from outside
Tigray).Theproposedunitcouldbelocated
withinanappropriateinstitutionof thead-
ministrationof Tigrayto beseleetedin a
carefulevaluation'process.It wouldworkas
a smallofficewhichcanmakeinformation
. availableto whoeverneedsit. This is v~ry
importantin preventingduplicationof ef-
fortsin developmentprogramines,wherethe
linkages.betweendevelopmentandenviron-
mentareoftenforgotten.
5.3. Enhancing.waterandsoil
conservation
.
,Waterconservationis the mostimportant
optionforruraldevelopmentin Tigray.Wa-
terdevelopment,particularlythroughriver
diversions'.(Bokkers,Symposiumproceed-.
ings),butalsowithsmall-scalearthdams
(Figure14)andevenwithlarger-scaleriver
dams,requiresoilandwaterconservationi
all'catchment.areasabovethedams.
. .
Figure14.'Waterconservationanddevelopmentprovidethegreatestchallengeandopportunityfor
Tigray.Apartfromsmallearthdamssuchastheoneshownhere,waterconservation"isofparticular
relevancewithsoilandstonebundingofcultivatedland,whichincreasesthewater-holdingcapacityof
thesoil andwateravailabilityfor crops.PhotographbyH. Hurni,17 April 1992,in Adi Chiwa
betweenSenkataandInda TekleHayimanotin Tigray.
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Unlessthesecatchmentsproducemuchless
sedimentationdownstream';projectideaslike
theoneproposedby TeferaWudnehet aI.
(Symposiumproceedings)for. a Tekeze
River dam.in the lowlands,.intendedto
- supplementirrigationfor all of Tigray's
populationby2040,areboundtofail. .
cropproductionontheterracesandreducing
sedimentlossintothecatchmentat.thesarne
time(BerheNAregay,Symposiumproceed-
. ings).Properspacingbetweenthe level
bundsanda reductionof additionalsources
of runoffon thefields(paths,living areas,
. rocky areas)will be.needed.In view
Table1: Potentialestimatedsiltationrateof aproposedTekezedam
As ajustificationfor theabovestatement,we
wouldlike.togiveIi veryroughestimation,.'
presentedin Table1,whichshowsthatsuch
a proposedTekezeRiverreservoirmaybe
filled withsedimentsWithin22-90yearsat
best.
Apartfromthenegativeoff~siteffectsof
, soil.erosi()n',theimpactontheproductivi~'
of thesoilson theslopes,andtheresulting
decline'in.agriculturalprorlu<?tion,thereare
otherfactorsof utmostimportanceto the.
small-scale.fariner (cf. Figure 5; p. 5).
Hence,soil andwatercons~rvationWillalso
beindispensabl~onalllandusedbyfarmers,.
all themoresosincewaterconservationon
the fields themselveswill directlybenefit
soil waterconditionsandhaveapositiveef-
fecton crops,grasses,andtrees.Applied
measures,however,cannotbe uniformbut'
mustbespecificallydesignedaccordingtoa'
.fanner'sneeds,economicpotentials,avail'-
able.,workforce,and agroecological. suita-
bility(Hurni,1986).
Oncultivatedland,thedevelopmentof level
terracesfromlevelsoil andstonebundsis
probablythebestoptionforsemi-aridTigray
(Figures15 and 16). This will conserve
waterandsoilalike,thuspositivelyaffecting
Figure 15:' The improvementof traditional
terracesby constructingstonebUildsat their.
outwardedgessupportswaterconservationon
theterraces.Areaclosuresofsteepslopescanbe
utilisedby thelocal communitiessoon after
revegetationhasbeenestablished,althoughfree
grazingshouldbeavoidedinfuture.Photograph
by'H.Hurni,17April1992,nearldagaHamus .
in Tigray. .
Approximativecatchmentsize:50,000km2;Estimatedanilualrunofffrri thecatcent: 6 10biom3/yr;
.Estimatedannlialsedimentdt:;livery:1000-4000t/km2/yr;Damsizeforoptimumirrigation:4Sbio m3
Runoff Suspendedsedunentload Expected.sedimentload Life expectancyof dam
(billionm3/vr) . (t/km2/vr) (miot) (years).
6 1000 50 90
.
" 8 2000 100 45
.
10 .. . 4()()() 200 22
Concreteproposals
of thegreatneedtotreatallof theland,
.certainprioritiesamongactivitiesmaybe
appropriate(cf. KrUgerandHerwegin the
Symposiumproceedings). .
Anothermajorissuewill befreegrazingin
the catchmentareas.Livestockare now
heavilyoverusingthe limitedgrazingre-
sources.Area c1Qsureswouldprobablybe
muchbetterandmoreeconomicalongrazing
landthanthecurrentlyappliedstonebunds,
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. .
whichareneithereconomicallyeffiCientnor
ecologicallyeffectivein conservinggrass-
land.Closedareasmustbemanagedby the
local'communities,through~rganisedgrass
cutting,eventuallyeventhrough.rotational
grazingwhenthevegetativecoverhasbeen
re-establishedafter1-2years.ThemoStim-
portantstepin thisrespectis to obtainthe
consentof thecommunitywhichtradition-
ally usesthe catchmentbeforeany inter..;
ventionisprepared.
Figure16:Stonebundcon$tructioncultivatedlandis anexcellentmeansof soil andwater
conserv(ltionand is urgentlyneededfor all agriculturalland inTigray. PhotographbyH. Hurni, 16
. April 1992,atMay MegeltabetweenSenkataandlndaTekleHayimanot.
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A thirdmajorland-useinterventionis forest.
preservationand. development.Unfortu-
nately,thisactivityconflictswiththeother
two(primary)landusepractices.However,
small patchesof naturalvegetationhave.
traditionally.been preservedarounqthe
churches(Figur~17).Enhancingthistradi-
tionaleffortpresentsanexcellentoptionfor
furthercollaborationbetweenthechurches,
thefarmers,andtheadministration,
Like manyothers,unfortunately,this issue
cannotbefurtherelaboratedhere,sincethis
paperis basedononlyafewdaysofperson-'
al observations,ome.personaland.other
expertknowledge,anduseof a roughGIS
databaseasa source.Theauthors,neverthe-
less,hopethattheyhavebeenableto pro-
"ide a briefandsuggestivecontributionto.
sustainabledevelopmentin Tigray region;
both(orthosewhoattendedtheSymposium
andthosewhoreadthispaper.
Figure17:Tigray'sbiodiversityhasbeencarefullypreservedinpari in smallpocketsofforests
aroundchurches.ThesearepromisingconServationsiteswhichcouldbegreatlyexpandedif a
concertedeffortbetweenthechurches,thepopulationandtheadministrationcanbe initiated.
PhotographbyH.Hurni,4Apri/1992,northofTerawabetweenSenkataandlndaTekleHayimanot.
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Appendix1 0
April1992
Termsof Reference(TOR) for a TREES CoordinationUnit 0
in Meqhelle0 0
[ProposalbyGroupforDevelopmentandEnvironment(GJ)E) Berne]
1~ ObjectivesoftheCoordinationUnit
0 Themajortaskof theproposedCoordinationU itinMeqhelleis tocoordinateall
activitiesin.thefieldof naturalresourcemanagementi Tigray,andto buildupan
informationetworkandplanningtoolfor governmentinstitutions,massorganisa-
tions,NGOs,donors,andthepublic.
TheprimaryobjectivesofaTREESCoordinationUnitare:
(a) to createa 0 participativefollow-up.mechanismto the IISymposiumon
EnvironmentalDegradation;'asanintegratedpartoftheregionalgovernment;
0 0
0 .00
(b)tocompile,produceandprovideinformation:
. onthestatusanddistributionof thenaturalresourcebasein Tigray(biotic
0 andabioticresources,includingclimate);0
. on the.social,0 politicalandecono~csituationandc:tynamicsof thehuman
landusersinTigray; . 0 0
. 0 onthemajortrendsanddynamicsofhuman0 andnaturalresourcesin Tigray;
. oninstitutions,initiativesandactivitiesconcernedwithnaturalresourcesin
Tfgray; 0 0 00
. ontheresultsofmonitoringandevaluationreportsonactivitiesin'naturalre-
sourcemanagement;
0(c) tocoordinatenaturalresourcemanagementactivitiesin Tigrayby:. 0 0
. settingprioritiesforactionsinnaturalresourcemanagement;
. planningnaturalresourceutilisationpotenti~s;,
.0 screeningandevaluatingtheenvironmentalimpactsofinterventions.
\ -
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2.. DutiesoftheproposedTREES CoordinationUnit
. .
TheproposedutiesofaCoordinationUnitare:
. tocoordinate(a)activitiesin naturalresourceconservationanddevelopment
in the'region(betweendifferentgovernmentaldepartments,betWeenthere-
gionaladministrationa dgovernmentaldepartments,betweenotherotgani-'
sationsandinitiatives);(b)naturalresourcedevelopmentactivitiesby other
means(disasterpreventionstrategy,food.andnutritionstrategy,information
andcontacts',especiallyfor internationaldevelopmentcooperationagencies);. -
-'
. .
. toinformconcernedactorgroupsabouthenaturalresourcebaseandit~dy-'.
namics.inTigray(forexample,themajorttendsin naturalresourceuseand
,degradationprocesses),andaboutinstitutionsandinitiativesinvolvedin this
field.A GeographicalInformationSystem(GIS)databaseis t()bebuiltup'
for this purpose.It. shouldserveto supportpolitical decisionson
environmentalnddevelopmentissues,helpto setpriorities,beusedas a
tool for.planningandimplementingnaturalresourceactivities,providean
infonnationbasethatenablesinterestedorgans.togertheneededata,andbe
aninstruq1entfor buildingup broadparticipation~d membershipin the
TREESprocess; .
. . toconsultwiththeregionaladministration,regionalMoAandotherregional
. offices~lninistriesandadmimstrativebodies,andnon-governmentalorgani-
sationsandinternationaldevelopmentcooperationagencies; .
. to plan additionalenvironmentalnd'developmentprogrammeactivities,
newfund-raisingpossibilities,.andadditionalmeasuresforfurtherexpansion
of theTREESprocess; . .
. .
.t6 screen,evaluate,andeventuallymonitorall interventionsin Tigraythat
havepotentialimpactsontheenvironment. .
- . . .
3. Institutio'nalset-upoftheTREESCoordinationUnit
In ordertoensuretheproperfunctioningof theaboveactivities,andparticularlyto
guideenvironmentalnddevelopmentactivitiesin theregion,theTREESCoordi-
nationUnitshouldbeintegratedintothestructureof theregionaladministrationa d
attachedtotheregionalplanningoffice(seeorganograminAppendix2).
TheTREES CoordinationUnitcanonlywor~effectivelyif theclosestrelationsare
established,particularlywiththeregionalMoA, butalsowithotheregionaloffices,
ministriesandadministrativebodies.LikeWise,contactshaveto bebuiltup with
non-governmentalorganisationsandinternationaldevelopmentco'operationagen-
cies,andwiththefarmingcommunitiesforproperfeedback..
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4. Prerequisitesfor establishing..theTREES CoordinationUnit
In reality,thereareheavyfinancial,.humanandmaterialconstraintsaswell asa
feelingof politicalinsecuritywhichmayall impedeinitiation..of theTREES
process.On theotherhand,there'isa greatdealof motivationto overcomethese
constraints..hroughindigenousefforts.
WhataretheprerequisitesforaTREES CoordinationUnitandtheprioritiesfor its
support?
Staffrequirements:
. oneor.twoexperts(profile:Tigrayan,universitygraduate,cologicalexpeti-
ence,goodco~unicatorandcoordinator,to.beupgraded'withtrainingon
~jo~ ...
. expertisefromoutside(externalGIS andresourcemanagement.support,con-
sultationandtrainingin specificsubjects)
. Materialrequirements:
. office,office":1aterial(typewriters,paper,etc.),vehicle(s),petrolandspare
parts . .
.GeographicalInformationSystem(GIS)hardwareandsoftware
Financialrequirements:
. budgetstocovercapitalandrunningcosts
. foteignexchangebudgets
5. Inputs
Ti~ayadministration:
. staff(experts,administration,secretarial,drivers)
I .
. officespaceatappropriatelocation
. supportin facilitatingactivitiestobuildupanetworkof contactsandinfor-
mation,.including.priority-settinganda frameworkto guidedevelopment
andenvironmentalpolicies .
. . interestin integratingtheTREES CoordinationUnitintothepoliticaldeci-
sion-makingprocess .
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NationalConservationStratee:Y(NCS)officeinAddisAbeba:
'. facilitatorof theprocess
. assistancein informationcoordination
'. supportwithnatural.resourcemanagementexpertise
Externalorganisations:
. externalmanpowersupport
. foreign'exchangesupport
. organisationalsupport,
,. materialsupport
. training.in'specificsubjects
. ,,assistancein buildingup.aGIS database(how to getexisting.data,how to ,
pu~infonnationtogether,,howtoevaluateandassessthese) ,
. monitoringof theprocess
.
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April1992
Major InstitutionsInvolvedinNaturalResource
ManagementattheRegionalLevelin Tigray.
1. Regionalgovernmentdepartmentsandotherofficialinstitutionsin .
.Tigray
(a)MinistryofAgricultui-e(MoA):
. NaturalResources.ConservationandDevelopmentDepartment(forestry,soil
conservation,landuseplanning,wildlife)
. AnimalandFisheriesResources.DevelopmentD partment
. CooperativePromotion
. RuralInfrastructureD velopmentDepartment
. AgriculturalDevelopmentDepartment.
. PlanningandProgrammingDepartinent
. Training
. AdministrationandFinance
(b)RegionalofficeoftheEthiopianElectric,.LightandPowerAuthority
(EELPA) .
. (c)RegionalofficeoftheMinistryofEducation
(d)RegionalofficeoftheNationalWaterResourcesCommission
(e)RegionalofficeoftheReliefandRehabilitationCommission(RRC}(rec;ently
opened)
(0 InstituteofAgricUlturalResearch(willstartoperationsinthenearfuture)
.2. Subregionalgovernmentofficesin theAwrajas
. MinistryofAgricultureMoA(differentsubregionaloffices)
. MinistryofEducationMoE (differentofficesintheAwrajas)
.EELPA (EthiopianElectricLightandPowerAuthority)(in Adigrat.and
Axum)
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3. Internationaldevelopmentcooperationagenciesandnon-
governmentalorganisationsinTigray. .
Or&anisation(mainactivity):
. REST=ReliefSocietyof Tigray(operationalin Tigraysince1978;relief
societyfoundedbyTPLF~and.internationalNGOs;mainlyrelief[fooddis-
tribution],butalsodevelopmentactivities[soilandwaterconservation]).
. TDA=TigrayDevelopmentAssociation(in operationsince1992;likely to
startruralroadconstt"uctionsuchas.anall-:-seasonr adbetweenSenkatand
Haweziu;headofficeinAddisAbeba) .
. .
. UNICEF (ruralwatersupply;headofficeinAddisAbeba)
. ItalianCooperation(emergencyoperations,rehabilitationof a clinicanda
hospitalin Meqhelle(Kw~ha).andAdwaAwraja) .
. GTZ(likelytostartreafforestation)
. .ECS=EthiopiariCatholicSecretariat(emergencyreliefaid,fooddistribution)
. World.Vision(reafforestation;likely.to startsoilandwaterconservation.i
twoWeredasinKilteA.waloAwraja)
. GED=GermanEmergencyDottors(AxumHospital)
. DonBosco(clinicin Adigrat;trainingcentrein constructionbuilding,me..,
. ..chanicsandelectricityin Meqhelle)
. NationalRedCross(fooddistributioBandambulanceservice)
.. MfM=MenschenfiirMenschen(relief,returnees'assistance)
ORGANOGRAM
Functionalstructureof theadministrativesystemin Tigray and its
. relationshiptothenationaladministration
I A) National level (Ethiopia)
i
L
MinistryofPlanning
andEconomicDevelopment
(MOPED)
formerly:ONCCP
(OfficeoftheNational
.committeeforCentral
.~I Planning). I I I ~
..~=====:L-~
I B) Regional ~
'l~ .. level. i
I (Tigray) Autonomous I
I ~d ,
I administrative i
I ShengoofTigrayJ
~ .. . ~
~ I
? ~
* ~
i ~
:< . ~
'. R.al PI .n Regional Otherregional . ~egIon . anm g Administration officesministries !
Offi<:e~=br~ch Officeof . ~d administrative ~
ofMiD?-stryof Tigra b dies . iPlanmng~dEco- . y 0 ~
nomicDevelopment) ~
~>.
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President'soffice
(CouncilofRepresentatives)
ExecutiveMinistries
(sectorialoffices),
Organisations,
CoII1II1issionsand
otherInstitutions
Council'
'of
Ministers
C) Subregional level:
Awraja~d WoredaAdministrations;
differeIitsubregionaloffices.ofministries;.
nosubregionalplanningoffice.
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MeqhelleDeclaration
onEnvironmentand
. DevelopmentinTigray
Awarethatnosustainabledevelopmentcantakeplacewithouta sounden.
vironment,andactingtoconformwithaprocessofenvironmentalplanning
initiatedat thenationalevel,the.ReliefSocietyof Tigray(REST)andthe
TigrayDevelopmentAssociation(TDA)invitedaselectnumberofscientists,
experts,policymakersandfield operativestoa symposiumoncombating
environmentaldegradationi Tigray.Onehundredseventy-onep oplefrom
11 countriesandfrom 51 local, regional,nationaland international
organisationsandofficesattendedthiseveniheldin Meqhellebetween15
and20April,1992,whichincludedil two-dayfieldvisittoconservationand
degradationareasalongtheroadtoAdigratandDebreDamo..
Impressedbythemagnitudeof theproble.ms,butalsobythededicationof
the rural populationand the authoritiesto arrestingand reyersing
environmentaldeterioration;theparticipantsinthe.symposiumunanimously
. acceptedthefollowingdeclaration,whichis herewithsub7rlittedto the
attention.of the regionaladministrationi . Tigray,theGovernmentof
Ethiopia,andtheinternationalcommunity.
. .
1.Despitethecessationof thecivilwar,whichcausedheavy{jestruction
particularlyinTigray,theregion.stillfacess riousthreatstothesurvivalof
. its humanand livestQckpopulationsdue to persistentdroughtswhich
greatlyaffectitsagriculturalproduction.Partof thecauseof thisphenom-
enoncanbefoundintheenvironmentaldegradationi Tigray.
2. Thepresentstatusofthenaturalresourcebasewasperceivedbythepartici-
pantsascharai::terisedbya worseningclimaticsituationtendingtowards
drier conditions,landscapesdevoidof mostof theiroriginal natural
vegetation,a scarcityofwildlife,degradedagriculturalsoils,especiallyon
.slopesbutalsoin sedimentaccumulationsonvalleyfloors,anda greatly.
reducedavailabilityof water,evendrinkingwater,particularlyin thedry .
season,butalsofor rainfedagricultureduringtherainyseasons.These
deterioratingconditionsinclude,.an erosionof biologicaldiversityanda
threat to vital ecologicalprocesses.However,despite.this negative
perceptionof the'naturalresourcebase,theregionwasnotconsideredto .
have lost its potentialfor supportingecologicallysound utilisation,
provided.that massiveeffortsare. undertakenfrom within Tigray
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andfrom outside,andprovidedthatthecurrentparticipationat all levels
canbemaintained. .
3. Thesymposiumpartil;ipantswereableto identifysomeof therootcauses
. of the currentproblems,whichare typicalfor mostparts of Ethiopia,
excepthatpersistentcivil war in tlJereCentpastwasconcentratedin the
northernregionsIncludingTigray.Theserootcausesinclude:
. theusebythepreviousystemsofgovernmentofpillageandcarnage
to securemaximumcentralliedauthority,w.hichkilled all local
initiativefor developn:zentandpreventedthesustainableuseofnatural
resourcesbyfarminghouseholdsandcommunities; .
. the engagementof themajorityof .thepopulationin subsistence
agriculture,whichpreventsthemfromlooking'beyondtheirstruggle
for survivalandreactingtoenvironmentalchanges;. .
. theincreasingscarcityof land,water,and~egetationresourceswith"
therisein human.andlivestockdensities,andtheinabilityof current
agriculturalsystems'to effectivelyreact to changingconditions
affectingresources;and
. .. . .
. thegenirallylowlevelofeconomic'a tivitiesandthepoorstateof
presentinstitutions,whichlackthecapacityfor outreachintothe
farmingcotnmUliitiesxcepttoextractproduceandgoods. .
.4. In vieWofthepresenisituation,particularly,whentaking.intoacf;ountthe
. currentdedicationofthepeopleofTigrayatall levelstoa collaborative
effortto haltdegradationandtoimprovenvironmentalconditions,the
followingprinciplesfor sustainabledevelopmentareproposedby the
participants;"
. preparea multi:'levelandintegratedstrategytodeat.withandprevent
faminein ordertomaintainthelives,.health,..andworkingcapacities
oftheruralpopulation; . .
. implementan intensiveprogrammeof .water conservationand
development,includingon-farmrunoffretention,thedi$gingof wells
for drinkingwater,river diversionschemesjor .supplementary
irrigation,theconstruCtionfsmaIi-scaledams,andthesettingupof
irrigationschemes; .
. implementrevegetationactivities,espeCiallyon slopes,for natural
biodiversityregeneration;andplantsuitableindigenousandselected
exotictreespecies-toproducefuelandconstructionwood,toprovide.
soilimprovementsystemssuchaswindbreaks,toimprovesoilfertility,'
andprovidewater-conservingsupportsystemsoncroplandandfodder
areas,therebyreducingfreegrazingof livestockin suchareaswhile
stillutilisingtheirvegetationresourCeSasfodder;.
32
.' implementsoil conservationsystemsin thefOrmof mechanicaland
biologicalmeasures,particular{yoncultivatedlandwhichstillhasa
prom!singproductionpotential,and also,on land specifically
, threatenedbyerosion,suchasareasbeingdestroyedbygullies..
. ensurethe conservationof biologicaldiversityand indigenoush
knowledgethereof,and of domesticatedplantsana animals,by
maintainingall existingagriculturalsystemsin selectedareasand
'compensatingthefarmersin thoseareasfor'gainsforegone;ensure
conservationof' wild planJs and animals'by revegetatingall
agriculturallyunsuitablea.r.easwithnativespeciesandsettingaside
selectedrepresentativeagriculturallysuitableareasfor revegetation
withn~tivespeciesandreintroductionofanimalsthatareno longer
foundinthearea; , '
. .
. enhanceagricultUralproductionon'ecologicallysuitable.land in
orderto attainfood self-sufficienCyfor thegrowing'pop!Jlationof
Tigray; . . .
. filvoureconomicd,evelopmentin theproductionsector,particularlyin
supportof agriculturalproductionandtheprocessingof agricultural
productsasafirstpriority,therebyofferingemploymentoutsidethe
agriculturalsector;' '.
. introducefamilyplanningactivities,especially'until'ratesof
populationgrowtharelowerthanratesofeconomicgrowth;
. developthenecessaryinfrastructuresfor education,informationand
communiCation;transport,researchactivitiesoriented'toward
environmentanddevelopment,andformationandconsolidationof the
necessaryinstitutions." . .'
5. In viewof theenormoustasksaheadforthepopulationof Tigray;the
, participantsherewithpledgetocommithemselvestotheendsproposed
above,andtomakeavailabletheir,respectivecapacitiesandnetworksfor
thisandothersimilarregionaleffortsinEthiopia.Furthermore,national
governmentsas well, as internationaland, non-governmental
organisationsare invitedto do theirbestto supportheprogrammes
'indicatedabove..Theprocessbeinginitiated,however,is notuniqueto
,Tigray,althoughit is thefirst of itskindin Ethiopia.Theparticipants
wouldgreatlyappreciatesimilarapproachesinotheregionsofEthiopia
andinotherdegradedareasoftheworld. .
EndorsedbytheplenarymeetingofthesymposiuminMeqhelle,Tigray
onthisthe20thofApril1992.
